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Introduction The capacity of music to engage auditory, cognitive,
motor, and emotional functions across cortical and subcortical
brain regions and the relative preservation of music in ageing and
dementia makes it a promising tool in the rehabilitation of ageing-
related neurological illnesses, such as stroke and Alzheimer’s
disease. As the incidence and prevalence of these illnesses is
increasing rapidly, it is important to develop music-based
interventions that are enjoyable and effective in the everyday
care of the patients.
Methods In two single-blind RCTs, the cognitive, emotional, and
neural efﬁcacy of self- or caregiver-implemented musical leisure
activities was studied in stroke patients (n = 60) and persons with
dementia (PWDs, n = 89). In stroke patients, daily music listening
was compared to audio book listening and standard rehabilitation.
In PWDs, regular listening and singing of familiar songs were
compared to standard care.
Results Original results showed that music listening enhanced
the recovery of memory, attention, and mood after stroke [1] and
that both singing and music listening helped maintain better
cognitive functioning andmood in PWDs [2]. Here, we will present
recent results from voxel-based morphometry (VBM) analyses
showing that the cognitive and emotional beneﬁts of music
listening after stroke are associatedwith structural neuroplasticity
in a network of prefrontal and limbic regions [3]. We will also
present new results on how different clinical and demographical
factors inﬂuence the outcome of the music interventions in PWDs.
Discussion Musical leisure activities can provide an effective and
easily applicable to enhance cognitive and emotional well-being
after stroke and in the early stage of dementia.
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Introduction Neuropsychological consequences of stroke have
important social, professional, and private life impacts. Deﬁcits
affecting language processing are well documented unlike musical
disorders. Yet, according to Sarkamo et al. (Neuropsychologia,
2009), the incidence of acquired amusia after stroke is 60% after a
delay of one week and 42% after 3 months.
The goal of this study is to compare verbal and musical auditory
memory in patients with stroke history, using a short-term
memory paradigm. The goal is to evaluate the interest of testing
non-verbal memory in neuropsychological assessment after
stroke, as it could guide the choice of reeducation methods.
Material and methods Patients included in the study have been
hospitalized in the stroke unit of the neurological hospital in Lyon
for a stroke in the MCA (middle cerebral artery) territory. Several
months after stroke, they were assessed with a test battery
including cognitive evaluation, speech evaluation and audiometry.
Acquired amusia was diagnosed with the MBEA (Montreal Battery
of Evaluation of Amusia, Peretz et al., Ann N Y Acad Sci, 2003). The
auditory musical and verbal short-termmemory was tested with a
paradigm involving a comparison of short word sequences or tone
sequences, separated by a delay of 1000 ms.
Results Performance in the auditory short-term memory task
were signiﬁcantly decreased for the verbal task in patientswith left
hemisphere lesions, and for the musical task in patients with right
hemisphere lesions, in comparison with controls.
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Discussion These results suggest separated cerebral networks for
speech and music, for auditory short-term memory, with a
preference of the left hemisphere for speech and the right
hemisphere for music. To correlate behavioral results and cerebral
lesions, analyses of cerebral imaging data will be conducted using
voxel based lesion symptom mapping and DTI.
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Background In the last decade, several studies have shown the
favorable inﬂuence of music on cognitive functions in normal and
brain-damaged patients. Among clinical applications in neurologi-
cal rehabilitation, recent works suggests the utility of musical
stimulation in awakening patients to improve detection of
conscious processes or boost communication abilities (for a review
see [1]). However, the evidence remains low, based on single-case
studies. The majority of these studies did not use quantiﬁed
measures and control condition. Several controlled studies have
been developed with the Auditory Cognition and Psychoacoustics
(CAP) Team, Lyon Neuroscience Research Center.
Material and methods The purpose of the ﬁrst study was to
evaluate the effect of music on the detection of cognitive markers.
Event-related potentials to the patient’s ﬁrst name were recorded
in two conditions:when the patient’s own namewas preceded by a
preferredmusic (music condition) or by a continuous song (control
condition) [2]. Thirteen patients with disorders of consciousness
were included in this study. Results showed that a P300
component of the evoked potentials was more frequently detected
in the music condition as compared to the control condition. In
another study, the effect of a preferred song on the relational
behaviour was compared to that of a continuous sound. Six
patients in aminimally conscious state (MCS)were included in this
study [3]. Results showed that responsiveness of MCS patients was
signiﬁcantly enhanced in the music condition as compared to the
control condition.
Discussion These results conﬁrmed that preferred music can
improve the detection of cognitive processes and communication
abilities in some patients with disorders of consciousness.
Autobiographical and emotional components of the preferred
music could explain these beneﬁcial effects.
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Sensory-motor skills of musicians have some speciﬁc qualities:
learning begins at an early age in a playful atmosphere. Routines
for stereotyped movements are rehearsed for extended periods of
time with gradually increasing degrees of complexity. Via auditory
feedback, the motor performance is extremely controllable by
both, performer and audience. All movements are strongly linked
to emotions,–pleasure or anxiety–, processed by the limbic system.
These speciﬁc circumstances seem to play an important role for
plastic adaptation at several levels of the central nervous system.
In the lecture, I focus on the functional and anatomical changes of
cortical and subcortical brain regions observed in beginner and
advanced musicians. Plastic adaptations of the auditory as well as
the sensory-motor system are not only reﬂected in functional but
also in morphological changes. Auditory-sensorimotor integration
is accompanied by rapid modulations of neuronal connectivity in
the time range of 20 minutes. I then will focus onmusic-supported
Therapy (MST), which has been developed during the last decade in
order to improve motor functions after stroke. The rationale
behind this therapy is that motor improvement occurs due to
auditory feedback, central-nervous auditory-motor coupling, and/
or replacement or reinforcement of proprioceptive information by
auditory cues. Behavioral data has shown positive effects of these
interventions. The detailed mechanisms and the use of modern
technology with auditory real-time feedback will be addressed.
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Gait and balance impairments are considered a priority area for
research in Parkinson’s disease (PD) as these problems are not
well-controlled by levodopa. Many studies demonstrated that
providing additional sensory information to motor training can
improve gait and balance in PD. The extraordinary sensitivity for
sensory-motor input can be attributed to the automaticity deﬁcit
as a result of basal ganglia dysfunction in PD. Hence, movement
guidance by sensory cues, music or augmented feedback has been
used to promote a goal-oriented mode of motor control. Cueing is
deﬁned as temporal or spatial stimuli, which facilitate repetitive
movement usually provided as visual, tactile or auditory rhythmic
signals. Several systematic reviews have shown the cueing has an
immediate and sustained effect on gait and reduces the severity of
freezing of gait. However, not all patients respond well to cueing
and thismay bewhy studies showed heterogeneity. Several factors
may explain this lack of response, of which cognitive overload and
inﬂexibility and lack of perceptual rhythmicity are the most
important. In almost all studies, cueing was delivered in a one-size
ﬁt all fashion without being adjusted to walking performance.
Therefore, we conducted a study as part of the CuPiD project (FP7
EU-funded) to investigate if intelligent cueing was more effective
than a conventional gait-training program. The CuPiD system was
developed especially for PD and comprised of sensor-technology
embedded in a smartphone, allowing online cueing and feedback
when patients’ gait deviated from their reference walk. Forty PD
patients participated in a six-week training program in which they
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